When you see your friend disgusted to the point of vomiting, or laughing until it hurts, you immediately experience what your friend feels. Why do we feel the emotions of others around us? Neuroscience research (the study of the brain) has shown that the brain is equipped with special cells called mirror neurons that directly project information about others' behavior into the regions of our own brain that process emotions. This mechanism shows that others' emotions are not detected only by the visual part of the brain but they also activate our own emotional responses, allowing us to understand and automatically transmit the same information to others. This is an incredibly fast and efficient way to communicate!
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EMOTIONAL EXPRESSIONS AND COMMUNICATION
Humans and animals share the ability to communicate their emotions with others through face and body expressions. The scientific study of emotional expressions started with the work of Charles Darwin, in the late 1800s. In his bestseller "The Expression of the Emotions in Man and Animals, " Darwin stated that, regardless of our culture, all humans have the same emotional expressions. More interestingly, similar expressions are also common to different animal species.
The similarity between human and animal emotions is still a matter of debate. When we try to interpret animal emotional behavior, we need to look at the behaviors that are shared by humans and animals, while also keeping in mind that many emotional behaviors are unique to humans. Researchers who study animal behavior recognize that some animals show a number of human-like emotional behaviors, including disgust and happiness. For this reason, it has been suggested that while some emotions are largely shaped by our culture and society, many other emotional behaviors are shared by humans and animals. Notably, just like Darwin wrote, such similarity between human and animal emotions makes a lot of sense, because Darwin believed that emotions trigger actions that help both humans and animals react to challenges in their environments.
Expressions of disgust, for example, cause reactions that result in reduced contact between the mouth and a disgusting substance, and these expressions remind the brain of the act of vomiting ( Figure 1 ). According to Darwin, our The insula became active when study participants observed the expressions of expressions in these short movies. In these short movies, the actors leaned forward to sniff at the content of a glass, and then they showed either a disgust, pleasure, or neutral expression (modified from [1] ancestors' emotions were so often followed by the same movements that each time we feel an emotion we automatically produce a corresponding facial expression or bodily movement.
One of the reasons why we inherited emotional expressions is because they play a role in communication. The expression of disgust is efficient way to indicate to our friends, without using language, that they'd better not eat the same food we ate. Laughing, in contrast, is a joyful emotion that comes from the sound of friendly play among friends, and it indicates positive interactions between people. Understanding these expressions and communicating them to other members of the social group is very important for social life. In the case of disgust, for example, facial expressions help us to avoid the risk of eating rotten food, and to transmit the same information to our friends. How does our brain accomplish this task?
THE DISCOVERY OF MIRROR NEURONS
Surprisingly, one of the most important mechanisms that we use to understand and react to others' emotions is not really all that complicated: it depends on the activity of parts of the brain usually involved in the control of our own actions and emotions. In the 1990s, researchers discovered that when we observe another person performing an action, this event is detected by both the visual part of the brain and also the motor part, i.e., the part of the brain that typically controls our movements [2] . The motor system is equipped with specific neurons (brain cells) that have a double function. Like other neurons in the motor part of the brain, motor neurons help us perform our own actions, such as grasping a glass of water. However, different from other neurons in the motor part of the brain, these neurons are also activated when we observe the same actions performed by others! Since these neurons mirror the observed action of another person in our own motor system, they are called "mirror neurons" (Figure 2 ). All we have to do is observe an action in another person in order to trigger a representation of the same action in our own brains; and what is especially interesting is that the same mechanism also applies to emotions.
BOTH OF US DISGUSTED IN MY INSULA!
Emotions are not controlled by the motor system: disgust, for example, depends on a deep and mysterious part of the brain called the insula (Figure 1 , red and yellow areas). For many years, the insula remained a mysterious island, buried deep in the folds of the brain. Thanks to recent advances in technology, scientists have started to investigate its role in our emotional life. Electrical stimulation of this area in the brains of monkeys showed that part of the insula regulates behaviors related to eating food: when this part of 
InsUla
A region buried deep in the folds of the brain that is involved in a variety of functions, including emotions such as disgust.
ElectrIcal stImUlatIon
Applying very small quantities of electricity in the brain to trigger the main function of the stimulated brain region. For example, stimulating the motor system makes the subject move, whereas stimulating emotional regions triggers specific feelings and emotions.
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FIGURE 2
Mirror neurons are a specific set of neurons that are active when we perform specific actions or feel certain emotions and are also active during when we observe of the same actions/emotions in others. These neurons transform visual information about others' actions and emotions into experiences in our own brains. This was originally discovered in the motor system. However, recent research shows that this mechanism is a general principle of functioning of the social brain. The figure depicts a typical test for studying mirror neurons. the brain is stimulated, the animal performs mouth movements like chewing and swallowing. If the stimulation is applied to another area of the insula nearby, however, the animal's face will express a variety of disgust expressions: grimaces characterized by the curling of the upper lip and the wrinkling of the nose, vomiting, nausea, and even more complex disgust behaviors such as throwing its favorite food away, or spitting it out [3] . Similar results have also been reported in humans whose brains are stimulated during brain surgery.
Further studies [1] in healthy humans showed that the same part of the insula involved in the experience of disgust is also active when we observe another person smelling a disgusting odor, or tasting a disgusting flavor (Figure 1 , lower panel). In a classic brain scanning study, participants were exposed to disgusting smells, which resulted in an increase of activity in the insula. The same participants were presented with movies showing actors expressing disgust or pleasant expressions. When watching actors express disgust, the same part of the insula was active. Your disgust is directly mapped in my insula! Additional evidence comes from studies on brain-damaged patients: when the insula is removed, people have trouble both with experiencing disgust and with recognizing disgust expressions in other individuals. Especially interesting is the case of a patient who, after removal of the insula, was no longer able to recognize disgust in others' faces or from emotional sounds. The difficulty recognizing others' disgust was mirrored by a similar change in the patient's own experience: he was unable to experience disgust. Even more interesting is another case of a patient who had serious damage to the insula. When the patient saw a set of pictures of emotional expressions, he was able to name all of them, except he could not name the picture of disgust. When the same patient saw some disgusting food, he did not feel disgust either, and even pointed to the food saying: "delicious"!
The fact that the very same region of the brain that controls my disgust is also active when I see your disgust explains why disgust is so contagious: the mirror mechanism for disgust transforms the visual information about our disgusted friend into my own feeling of disgust. If this activation is strong enough, I react by performing the same expression, which then transmits the same information to other members of the group. What an incredibly fast way to communicate within a group!
WHY IS LAUGHTER CONTAGIOUS?
Laughter is more contagious than disgust. Laughter is a social behavior aimed at building a social connection with others, and it is often produced, and grows, within groups. Psychologists say that we laugh about 17 times per day, but the frequency of laughing is even higher during conversations. The best stimulus for laughter is another person laughing [4] . Although we laugh all the time, however, laughter is still a mysterious topic in neuroscience (the study of the brain). Since laughing is a social behavior, it is quite difficult to get people laughing during an experiment. In addition, laughter involves several movements, including facial expressions. These movements make it very challenging to study laughter using brain-imaging techniques such as functional magnetic resonance imaging (fMRI). During fMRI experiments, a scanner takes photos of the brain showing the amount of activity in different parts of the brain. If the participants move their heads due to laughter during the experiment, these photos become very fuzzy and scientists can no longer get an accurate image of brain activity. Due to these reasons, our knowledge about the brain mechanisms that cause laughter is still very limited.
A very recent study on laughter was performed on epileptic patients who had to go through surgery to identify the part of the brain that is causing the epilepsy. Neurosurgeons inserted electrodes into the brains of these patients to monitor the brain activity during epileptic seizures. During this procedure, scientists can also try to identify brain regions responsible for specific functions by stimulating different parts of the brain. During the stimulation, the patient is awake, sitting upright on the hospital bed. Depending on which part of the brain is stimulated, the stimulation can cause motor behaviors (movements), or auditory, somatosensory, visual, or gustatory sensations. When part of a brain region called the anterior cingulate cortex (ACC) was stimulated, some patients started to laugh (Figure 3 ) [5] . This is particularly interesting because this brain region is commonly active during our experience of positive events, such as humor, positive emotional expressions, or pleasant touch. Interestingly, seeing someone else laugh or display happiness also activates the ACC, the same area where the electrical stimulation causes laughter. It is important to note that the ACC is not part of the visual system in the brain, which means that, when we begin to laugh after experiencing others laughing, our laughter is not only caused by seeing the other person laughing, an experience of another person laughing also directly activates our brain region for laughter. This is the mirror neurons at work! There are many consequences of this mirroring process. Laughing in the company of others increases chemicals in our brains that make us feel happy. These chemicals are known to create a positive mood. When we lack these chemicals, it can increase stress, loneliness and, in the worst cases, depression. Therefore, contagious laughter through the mirroring process is a natural 
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